INTRODUCTION
Let V be a domain in E^ bounded by the closed Lapunov surface S. Consider the follwing boundary value problem in the theory of elasticity. Find the displacement vector-function u(x) = ^u^(x), u 2 (x), u^(x)J in the domain V, such that A*u(x) + cj 2 u(x) = F(x,u(x)) for x eV (1) and Tu(x o ) +<i(x 0 ) u(x o ) = G(x q , u(x Q )) for x Q e S (2) where A*s (X + 2 fi) grad div -(irot rot, u is a real constant, X , j U are the Lame's constants, T = 2 p. + X ndiv + + ( U [n*rot] , n = [n^, n 2 , n^J is the unit normal vector, F(x,u) = [fi(x,u1,u2,u3), F2(x,u1,u2,u3), F^x,^.Ug.u^)], G(x Q ,u) = [G 1 (x 0 ,u 1 ,u 2 ,u 3 ), G2(x0,u1,u2,u3), 
where k^ is a positive constant, and 0 < h^ C 1.
POISSON'S EQUATION
The fundamental solution of the equation
is the matrix P (x,y) with the elements satisfies the Poisson's Equation
In the next we shall take the real part of T
4-
where i|> (x) is a differentiable vector-function in V. Now, we prove that the potential (8) satisfies the equation (9), when f^x) fulfils the Holder condition. We shall base on the method used byW.Pogorzelski in [2] . r(x,y,z) =T / (x 1 -y 1 ) + (x 2 -y 2 ) + (x^-y^) + z .
Let r(x,y,z) .be the matrix of the fundamental solution, where we introduce r(x,y,z) instead of r(x,y). Consequently 00 dV , X e V, -~<Z .
«7
We shall prove the follwing theorem Theorem 1. If the functions are bounded and integrable, then
Let t(x,E 1 -) denote a sphere of the radius E^., with the centre at a point x e V. We decompose W^Xjz) into the sum
where X denote the region equal to the product of X (x.E^) and V, and V-l denote over the exterior region. In view 3r( k )f x of the weak singularity of the function >J ', we have for every x and z
where My = max sup j(y)| » C^ is the positive number dependig on the Lame's constants and the constant co . Now, for an arbitrary positive t we can choose the radius
for every x e V and -~ < z < + .
The function is continuous at z = 0 (uniformly with respect to the point x), since x is placed outside the region of integration V-t (x,B ). Consequently, having fixed the sphere X we can choose v^(fc) depending only on t, such that !wJ-T (x,z)-wJ-T (x,0)| < , when |z| < ^ (t 
EXISTENCE AND UNIQUENESS OF THE SOLUTION OF TEE PROBLEM (1), (2)
We seek a vector-function u(x) (i.e. s solution of the problem (1), (2)) as the sum of the potential of spatial charge and the potential of surface distribution u(x) = -is J r(x,y)F(y,u(y)) dV y + y*r(x,y)tf(y) ds y . V 5 We assume that the density ij> (y) satisfies the Holder condition on the surface S. If we demand that the vector-function (28) satisfies the boundary condition (2) we obtain the nonlinear strongly singular integral equation The distance <5 (U^,U 2 ) between two points U^ and U 2 is defined by
-37 - 
S where the elements of the matrix resolvent N(X q ,£) have the singularity -» the matrix B(x ) is defined in the l x o$l paper [7] .
In formulaes (33), (34-) there are the potential of spatial charge and the potential of surface distribution. In this paper we are going to base on the two theorems, which can be proved similarly as the well known theorems relative to the Newton's Potentials. Theorem 3. If the functions P k (x,u^ (x) ,u 2 (x) ,u^(x)) for xev are bounded and integrable then the functions 3 . We shall prove the following lemma Lemma 1. If the numbers M^, MQ, kg are sufficiently small, the number y is sufficiently large, then the transformation (33), (34-) associates with every point of the space .A a point of the same space.
Proof. We first prove that the functions fjj( 
we obtain the inequalities 
On the basis of the inequalities (55)» (56)» (57) it implies, that the transformation (33)» (34) associates with every point of the space A. a point of the same space and this is the sufficient condition, if the following system of the inequalities is fulfiled M F (a 1 +a 2 k d +a 3 M a +a 4 k G^) )+a 6 k G +a 7 M G < R ,
Mp(o1+o2k<f+c5MjJ+c4kG)-+kG(c5+c6^)+c7MG< k^ , °7 where the positive numbers c^,..., depend on the Lame's constants and the constant cj .
We take the number q equal to so that for the sufficiently small numbers Mj,,Mg, and kG < gg ^ the second inequality (5S) is fulfiled. The remaining inequalities are fulfiled on the basis of the assumptions for numbers Mp,!^^. Thus, lemma 1 is proved. Lemma 2 (Hadamard's Lemma) If the functions G^.(x,u^,u2,Uj) satisfy the assumption III, then the differences AG^ = G^(x,u^ ,U2,U2)-Gic(x,u/l J^JU^) can be written as the sum the products AGk= g^)(x,u1,u1,u2,u5)(u1-u1) + g^. 1^( x,u1 ,u2>u2,u3) (U2-U2) + + gp^(x,u1,u2,u5,u3)(u5-u3) ,
where all of the functions (x,t^ ^jt^t^) satisfy the Holder-Lipschitz condition
The proof of this lemma is similar as the proof of the lemma 1 in the paper [8 ] on p.106. 
and the inequalities (58) are fulfiled, then
Proof. We first prove some inequalities. From the formula (36) we have (1) (y))-F(y.* (2) 
We shall prove that the functions f ij( x 0) satisfy the Holder condition. Now, we are going to investigate the differences From the inequalities (77), (79) 
K=1
By virtue of the inequalities (26), (28) from the paper [7] and the inequality (79), it follows Then, in view of the inequalities (81), (83), (89),thedefition (32) and the assumption respectively the numbers k^, kg.lcQ it follows the lemma is true.
We conclude from the lemma 1 and 3, by the Banach's Fixed Point Theorem, that the system of the integral equations (28), (29) has the unique solution u*(x), f*(x Q ) in the space A.
Remark. The solution u*(x), can a PP°i n t by the iterative method in the space 2V .
From the integral equations (28),(29) it follows that the vector-function u*(x) satisfies the boundary condition (2) in all points of the surface S. Owing to the continuity of the -51 - The autor wishes to express his deep gratitude to Professor Janina Wolska-Bochenek for the scientific guidance and for suggesting the subject of this paper, which is the first part of the author's doctoral dissertation.
